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Contents

• Genera l on hydra te  ma na gement

• New hydra te  risk ma na gement tool
 Wa terLock Method
 Online  hydra te  indica tor

• Integra tion of “Wa terLock” method into the  “online  hydra te  indica tor” is a n ongoing a ctivity
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Hydrate control of flow lines
Example case: No active measures during shutdown – gas dominated flow

When the  wa ter content is low (typica lly <  10 % -  20 % a nd tota l 
volume below a  given limit), no hydra te  control mea sures a re  
possible .

• Do-nothing: Ca reful opera tion in the  hydra te  region. We a ccept 
hydra tes, but not a  hydra te  plug

• Ca n be  obta ined a fter a  ga s sweeping opera tion

Ca se  by ca se  a pproa ch a nd needs ba cking from experimenta l 
tests or/a nd opera tiona l experience  (system specific)

• How ma ny low points?
• How close  a re  low points?
• How much wa ter in the  system?

Hydra tes ca n be  formed which ma y require  chemica l injection 
upstrea m topside  choke.

No Touch Time is norma lly se t to be tween 7-21 da ys.

• Tra nsients (pressure  pulsa tions) in the  system will 
redistribute  wa ter, a nd enha nces fluid mixing

Cost a nd CO2 sa vings for unpla nned shutdowns

Flowline length, m

5  |  Opera tiona l Philosophy



Introduction: Former best practice of “Do-nothing” strategy

Simulator/OLGA Water Hold -up (SWH)

▪ Current criterion: OLGA-WHshut-in < 20 vol% for choosing “Do-nothing” strategy 
▪ Statement: OLGA-WH value is a weak parameter when assessing hydrate risk

Existing hydrate risk maps based on OLGA water hold -up values directly



Introduction: Why is OLGA-WH a weak parameter?

Simulator/OLGA Water Hold-up (SWH) during shut-
in a s reported in a  simula tion softwa re .

▪ OLGA/Simulator Water Hold-up is an averaged water hold-up over the entire section 
connected to a low point

▪ Suggested solution: The WaterLock Method evaluates the actual water coverage (Risk 
indicator Waterlock) in low points 

Actua l wa ter distribution in a  low point.



The WaterLock Method

Actual water distribution in a low point as assessed in the 
Wa terLock method. Red da shed lines define  the  sections. 

▪ SWH (e.g. OLGA water hold-up) gives no 
clear picture of the difference in hydrate 
risk between Scenario I and II.

▪ WaterLock
I. space is available for gas to pass.
II. gas needs to bubble through the 

water phase to pass. 

I.

II.



The WaterLock Software Tool

 The WaterLock software tool (Python code) is developed for accommodating the 
WaterLock method.

 Code inputs: 

 Flowline geometry (preferably the as-laid profile)

 Water and liquid content along the flowline from e.g. OLGA (following best practice wrt. section 
length etc. for such type of simulations).

→ The code identifies all low points and redistributes liquid in chosen flowline 

profile => calculates risk indicators (RI) 



Output of the WaterLock Tool

Risk indicators (RI):
 Waterlock and Liquidlock

 Water wetted length of upper wall

 Equivalent water & liquid slug length

 Local water cut in low points

 Both predefined & user-defined RIs

An example of other output parameter: 
wa ter wetted upper wa ll



Results & applications: Waterlock of uninsulated flowlines

Waterlock estima tions for two ga s condensa te  flowlines a nd suggested 
Wa terlock criterion for “Do-nothing” ca ndida te  of  uninsula ted flowlines.

▪ All field cases with RI-Waterlock < 0.7 
started up successfully.

▪ Field cases with Waterlock > 0.7 is often 
below defined minimum flow.

▪ RI-Waterlock < 0.7 is suggested as the 
major criterion for the “Do-nothing” 
strategy of uninsulated flowlines.

▪ Other RIs could be important too, need 
to be considered case by case, e.g. 
effective water slug length & water cut 
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Conclusions on the WaterLock software tool
• A new tool for hydra te  plugging risk a ssessment in flowlines
• Two versions developed: a  sta nd-a lone  (GUI) a nd a n online  version 
• Post-a na lysis of OLGA results (redistributing wa ter & ca lcula ting plugging risk indica tors)
• Better & more  plugging risk indica tors (more  physica l) compa red to pa ra meters from OLGA
• Very flexible : both predefined risk indica tors & user se lf-defined indica tors 
• Useful for ma king new risk ma ps/guidelines a nd online  plugging risk a ssessment/ma na gement
• Ha ve a lrea dy ha d some successful fie ld a pplica tions
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Live Hydrate Indicators
• Measured inlet/outlet pressures, temperatures and flow rates as input.
• Run OLGA once every hour to get new update status
• Calculate DTHYD based on pressure profile and temperature profile along pipeline systems



DTHYD visualizations



Actual hydrate curves compared with max DTHYD and outlet conditions



Live Hydrate Indicator – features under development 

• Run OLGA shut- in simulation from actual measured condition

- Use the WaterLock tool on the live system to evaluate water and liquid management during shut- in
- With possibility to upload as- laid profiles and drain the simulated liquid (from the simplified geometry 

in the simulation file) into the as- laid profile.

• Cool down monitoring
• MEG-injection calculator
• Batch-tracking functionality, currently focus on MEG-tracking 
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